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The interest of this group is the study of skin
problems in aging people. In a search for a better
method of investigating premalignant and malig-
nant tumors in aging people the method of Too-
lan (1—5) on the heterotransplanting of malig-
nant lesions into hamster cheek pouches was
attempted. Lutz (6), Greene (7). and Ham-
brick (5) have also used this site for the study of
malignant growths. The present preliminary
experiments were carried out to determine
whether Toolan's method was applicable to the
study of skin lesions common in aging indi
viduals. It was possible to grow most of the
various types of tumors previously reported plus
others which, to our knowledge, had not been
published. These were senile and seborrheic
keratoscs. nevi, and vcrrucae.
MATERIAL5 AND METHODS
Tumors were transplanted into hamsters of
both sexes, weighing from 65 to 160 gm. Hamsters
have large, paired, thin buccal pouches which
they use for the storage of food. These pouches
can be evertcd, spread out thin, and transil-
luminatcd for microscopic study (9). The ani-
mals were anesthetized with Veterinary Nembutal
Sodium (Abbot), 0.11 to 0.22 cc. per animal
with additional anesthetic added as needed. The
pouches were cvcrtcd with a pair of blunt-
nosed forceps and pinned to a balsa board with
T pins. The tumor to be transplanted was divided
in half, one part was fixed for sections; the other
was placed in a petri dish in a small amount of
isotonic saline and cut into small pieces by cross
cutting with scalpcls. The tumor particles were
drawn up into a syringe and inj ectcd into the
connective tissue layer of the pouch through an
18 gauge needle. Not more than 0.25 cc. of saline
was injected, and usually less. The main de-
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parture from Toolan's method (and the others
mentioned above) was in the dosages of cortisone
used in some animals. One group of animals
was given 3.0 mgm. of Cortone Acetate (Sharp
and Dohme) at the time of transplantation and
an additional 3.0 mgm. dose every other day for
three more doses, followed by 1.5 mgm. every
other day thereafter for as long as the animal
survived or until completion of the experiment.
Another group of animals was treated according
to Toolan's method as outlined in (1); that is,
they were given 3.0 mgm. of Cortone Acetate
on the day of transplantation and 1.0 mgm.
on the fourth, seventh, and tenth days after
transplantation. Twenty-five human tumors
were transplanted into forty-four animals; and
the VX2 rabbit squamous cell carcinoma (the
metastatic properties of which arc being studied
by one of us, WHK/10/) was transplanted into
four animals. The specific treatment and the
results are given in Table I. To study the tumors
microscopically the animals were placed on a
piece of balsa wood with a circular hole about 2
ems. in diameter cut through it, and the pouch
was spread and pinned out over the hole. Light
was then shown up through the hole, and the
pouch and tumor thus transilluminated. Ob-
servations were made with a binocular, hi-ob-
jective Leitz dissecting microscope with magni-
fications from 16 to 150 x. Tumors were photo-
graphed with an Exacta YX 35 mm. camera
fitted to one eyepiece of the microscope. Except
for the photomicrographs, all photographs were
in Kodachrome at 25 x magnification. Black
and white prints were made from the Koda-
chromes for the purpose of this report. Most of
the successful transplants were removed from
the pouch and sent to pathology for sectioning
and photomicrographs were taken with a Zeiss
photomicroscopc.
HE5ULT5
The tumors grew equally well in male and fe-
male hamsters and throughout the weight range.
'There was no discernible difference between the
results with the two cortisone doses, except the
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TABLE I
Animal Tumor Results (first daytumor neeo) Days Days Rxamined Treatment
5 Basal Cell Carcinoma + (28) 14, 28, 36, 42 M
6 Basal Cell Carcinoma + (36) same M
7 Basal Cell Carcinoma + (28) same M
8 Basal Cell Carcinoma + (27) 27, 35 M
13 Basal Cell Carcinoma 0 14, 27, 34 M
98 Basal Cell Carcinoma + (14) 7, 14, 28 T
99 Basal Cell Carcinoma + (14) same T
25 Seborrheic Keratosis + (14) 7, 14, 21, 35 T
26 Seborrheic Keratosis + (14) same T
27 Seborrheic Keratosis + (21) same T
50 Seborrlteic Keratosis + (7) same T
58 Seborrheie Keratosis + (21) same T
68 Seborrheic Keratosis + (21) same T
78 Seborrheic Keratosis + (21) sanie 1'
79 Seborrheie Keratosis + (14) same T
80 Seborrheic Keratosis + (10) 7, 10, 21 T
81 Seborrheic Keratosis + (10) same T
29 Verruca 0 10, 21, 31 T
30 Verruea 0 same T
31 Verruea + (31) same T
32 Verruea 0 7, 14, 21, 35 T
33 Verruea 0 same T
34 Verruca 0 13, 23, 45 T
36 Verruca 0 same T
37 Verrnea + (19) 10, 19, 38 T
38 Verruca + (19) same T
43 Verruca + (16) 7, 16, 30 T
44 Verruca + (16) same T
46 Verruea 0 same T
60 Verruca + (24) 13, 24, 62 T
102 Verruca 0 7, 16, 30 T
39 Benign Nevus + (33) 10, 21, 33, 40 T
40 Senile Keratosis + (21) 10, 21, 36 T
41 Senile Keratosis 0 same T
77 Senile Keratosis + (10) 10, 19, 33 T
11 Triehoepithelioma + (13) 13, 27, 34 M
12 Triehoepithelioma + (27) same M
15 Multiple Cystic Epithelioma + (20) 13, 20, 24, 48 M
16 Multiple Cystic Epithelioma + (13) same M
17 Multiple Cystic Epithelioma + (24) same M
1 Rabbit VX2 Squamous Cell + (7) 7, 13, 21, 54 M
2 Rabbit VX2 Squamous Cell + (7) same M
3 Rabbit VX2 Squamous Cell + (7) same M
4 Rabbit VX2 Squamous Cell 0 same M
M = Modification of Toolan's method of cortisone dosage—see materials and metbod.
T = Toolan's method—see materials and method.
possibility that the modified dosage lowered the "pin-head" sized tumors at 28 days was re-
animals' resistance somewhat. Six of the seven examined at 30 days and the tumors had enlarged
of the basal cell transplants yielded tumors of I into a growth 1.0 em. in diameter. Nothing is
to 3 mm. in diameter (Fig. 12). It is of interest known to have been done to this tumor or animal
to note that one of the animals showing a trio of which had not been done to all others. The trieho-
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FIG. 1. Seborrheic Keratosis as seen clinically
FIG. 2. Seborrheic Keratosis as seen grossly in the hamster check pouch.
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FIG. 3. Seborrheic Keratosis as seen by transillumination of the lesion in the pouch. (25 X)
FIG. 4. Seborrheic Keratosis photomicrograph of section from the pouch. (16 X)
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FIG. 5. Seborrheic Keratosis—same section as Figure 4. (64 X)
Fio. 6. Seborrheic Keratosis—same section as Figure 4. (160 X)
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FIG. 7. Senile Keratosis—photomicrograph of section from the pouch. (64 X)
FIG, S. Senile Keratosis—photomicrograph of section from the pouch. (160 X)
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FIG. 9. Benign Nevus—photomicrograph of section from the pouch. (16 X)
FIG. 10. Benigh Nevus—same section as Figure 9. (64 X)
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FIG. 11. Benign Nevus—same section as Figure 9. (160 X)
FIG. 12. Basal Cell Carcinoma—photomicrograph of section from the pouch. (160 X)
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epithelioma was transplanted into two animals;
one had a lesion in thirteen days, and the other
one in twenty-seven days. The multiple cystic
epithelioma showed tumors of 2 to 4 mm. in all
three of the animals injected. All ten transplants
of seborrheic keratoses grew. Pictures were taken
of one of the lesions on the patient's skin, (Fig. 1),
as it appeared grossly in the pouch (Fig. 2), by
transillumination in the pouch, (Fig. 3), and as
it appeared histologically, (Figs. 4, 5, and 6).
The eight verrucac were transplanted into four-
teen animals; and six out of the fourteen trans-
plants grew. Two senile keratoses were trans-
planted into three animals; growths occurred in
two (Figs. 7 and 8). A benign nevus was trans-
planted into one animal, and it grew slowly,
(Figs. 9, 10, and 11).
SUMMARY
Toolan and others (1—8) have previously
shown that hetcrotransplants of malignant
tumors can be successful. This report indicates
that similar methods are applicable for growing
at least some cutaneous tumors of importance in
aging individuals. More tumors are being trans-
planted, and histochemical and further patho-
logical studies are being carried out on lesions
grown by this method. On the basis of how fast
and how large the lesion grows, it may be pos-
sible to use this method as a biological test for
prcmalignant lesions which may be undergoing
malignant degeneration. Heterotransplants may
be helpful in cases where the pathologic picture
does not clearly delineate the malignant from the
prcmalignant lesion.
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